Gastric H+ secretion: histamine (cAMP-mediated) activation of protein phosphorylation.
Activation of H+ secretion by the gastric parietal cell involves major changes in morphology, metabolic activity and ion pathways of the secretory membrane. These changes are elicited by histamine binding to the H2 receptor, raising cAMP levels and presumably activating cAMP-dependent protein kinase. Concomitantly, the intracellular free Ca2+ concentration, [Ca2+]i, increases. Studies were performed to determine whether cAMP-mediated protein phosphorylation accompanies histamine activation of H+ secretion and to catalogue the major protein species serving as substrates for cAMP-dependent protein kinase in the parietal cell. 80% pure rabbit parietal cells, prepared by Nycodenz bouyant density centrifugation, were used. To investigate only cAMP-mediated effects, histamine-dependent changes in [Ca2+]i in these cells were abolished by depleting intracellular Ca2+ stores and performing experiments under Ca2+-free conditions. Acid secretion and steady-state levels of protein phosphorylation were then measured in unstimulated (cimetidine-treated) and histamine-stimulated cells. In intact parietal cells, concommitant with histamine stimulation of H+ secretion, increases in the level of protein phosphorylation were observed. Significantly changing phosphoproteins found in supernatant fractions showed apparent subunit sizes of approx. 148, 130, 47 and 43 kDa, and in microsomal fractions included those at approx. 130, 51 and 47 kDa. In parietal cell homogenates, using [gamma-32P]ATP, cAMP elicited significant phosphorylation of eight supernatant proteins and twelve microsomal proteins, which included the histamine-dependent phosphoproteins found in the intact parietal cell, except for the 51 kDa microsomal protein. As a working hypothesis, these proteins are involved in stimulus-secretion coupling in the parietal cell.